Literature review
In the 1990s, the American Nurses Association established a certification program called the Magnet Recognition Program through the American Nurses Credentialing Centre (ANCC) to complement the quality care provided to patients by hospitals. After the program was recognised, hospitals were identified as magnet hospitals [1] . Some studies show that magnet hospitals provide a healthier working environment for nurses, accompanied by higher nurse satisfaction and better patient prognosis than non-magnet hospitals [2e5] . The nursing work environment is the sum of various elements that directly or indirectly affect the patient care system [6] . Improving the nursing work environment is a focal point and challenge for nursing administrators. Therefore, administrators in magnet hospitals usually apply a variety of assessment tools for effective evaluation of the nursing work environment to maintain and improve the health of the environment. As researchers in related fields have developed a variety of assessment tools to evaluate whether a hospital has a healthy work environment, we aimed to review these tools to provide a reference for evaluation studies of the nursing work environment in China.
1.
Assessment tools of nursing work environment and their application in magnet hospitals
1.1.
Assessment tools of the nursing work environment
Nursing Work Index (NWI)
Based on qualitative interviews with nursing staff in magnet hospitals, Kramer and Hafner [7] developed the Nursing Work Index (NWI) in 1989 to facilitate the evaluation of nurse satisfaction and perception of quality of care. A total of 65 items were identified, reflecting the organisational traits of a hospital. The subscales of the NWI encompasses management style, leadership, organisational structure, clinical practice, and professional development. The items included are subject to three nurse-centred conditions: "This is important to my job satisfaction"; "This is important to my being able to give quality patient care"; and "This factor is present in my current job situation". The NWI uses a 4-point Likert scale; responses range from strongly agree (4 points) to strongly disagree (1 point), where higher scores indicate more significant traits of magnet hospitals. The content validity of the scale was not tested by statistical methods, but was recognised by three out of four experts on research of magnet hospitals. However, over the past 20 years, some items in the NWI have become outdated, and the tool itself resembles a list of factors in the nursing work environment that affected nurse satisfaction and quality of care in the 1980s.
Revised NWI (NWI-R)
Aiken and Patrician [8] developed the revised NWI (NWI-R) based on the NWI. Through proof-of-concept study emphasising the correlation of items and their potential to reflect the traits of a healthy working environment, the new scale ultimately contained 57 items after relatively less correlated items in the original scale were excluded. Aiken and colleagues [9] used the NWI-R for the first time in 1994 in a controlled study of 39 magnet hospitals and 195 non-magnet hospitals, and found lower patient mortality and significantly higher NWI-R scores in magnet hospitals than in nonmagnet hospitals. Based on this scale, follow-up studies attempted to develop subscales to evaluate related content in the nursing work environment [10e12]. The total Cronbach's a coefficient of the NWI-R is 0.96; the coefficient for each subscale ranges from 0.75 to 0.79. In recent years, researchers in various countries have conducted localised research using the NWI-R. In Australia, Joyce and Crookes [13] constructed the Australian version of the NWI through cultural adaptation, adjusting the language, content, and presentation of the original scale. In France, Bonneterre and colleagues [14] extended the NWI-R and developed the NWIeExtended Organization (NWI-EO) by verifying its reliability and validity through a survey of 4085 nurses from 214 hospitals. The scale included three dimensions (team cohesion, work organisation, support from management personnel) and 19 items. However, items in the NWI-R are still outdated, which was their drawback. Moreover, this tool is insufficiently related to the magnet work environment, such as the new item "team nursing as the nursing delivery system", which cannot effectively distinguish between a magnet and non-magnet work environment. In addition, the NWI-R is no longer applicable for evaluating nurse satisfaction or the perception of quality care, which are traits of magnet hospital organisation.
Practice Environment Scale of the NWI (PESeNWI)
As the NWI contains 65 items, it requires too much time to complete a questionnaire survey. Lake [15] screened out 48 items associated with the nursing practice environment from the NWI and constructed the Practice Environment Scale of the NWI (PESeNWI). Through covariance matrix and factor analysis identified five subscales (nurse participation in hospital affairs, nursing foundations for quality of care, staffing and resource adequacy, nurse manager ability, leadership, support of nurses and collegial nurseephysician relationships) and 31 items. The first two dimensions reflect the overall hospital nursing practice environment, the remaining three reflect the nursing practice environment in individual units. The Cronbach's a coefficient of the PESeNWI is 0.82; the coefficient for each subscale ranges from 0.71 to 0.84. Lake indicated that the use of this scale helped to build and maintain an efficient, quality nursing practice environment. Researchers in other countries used the PESeNWI in attempts to identify the relation between the nursing practice environment and clinical nursing satisfaction and patient outcomes. They found that higher PESeNWI scores indicated lower nurse burnout and turnover rates and better patient prognosis [16] . In China, Chen and colleagues [17] undertook a nationwide cross-sectional survey using the PESeNWI to evaluate the nursing work environment in different units. They found that the "collegial nurseephysician relationships" dimension scored the highest among all of the dimensions in all types of units, while the "staffing and resource adequacy" and "nurse participation in hospital affairs" scores were the lowest. Moreover, the nursing work environments of intensive care units were poorer than that of internal and surgical units. Concerning the current domestic situation that the use of PESeNWI are restricted in investigation research, we suggest further study on the correlation between the nursing practice environment and nurse satisfaction and turnover rate and patient outcomes, which would aid in providing a reliable foundation for the long-standing demands for a healthier working environment.
Essentials of Magnetism (EOM) instrument
The Essentials of Magnetism (EOM) tool emphasises the traits of a healthy nursing work environment and aids evaluation of the status of magnetism of the environment, forming the basis for administrators to decide whether a hospital is qualified to apply for the Magnet Recognition Program. The tool was invented by Kramer and Schmalenberg [18] in 2004, and its revision, Essentials of Magnetism II (EOMII), was unveiled in 2005. The EOM contains 54 items and eight dimensions (cultural values, nurse manager support, control of nursing practice, clinical autonomy, adequacy of staffing, nurseephysician relationships, nurses' clinical competency, support for education). The EOM uses a 4-point Likert scale, with responses ranging from strongly agree (1 point) to strongly disagree (4 points), and has good internal consistency. The EOMII [19] has 58 items and eight dimensions, two of which differ from the EOM in terms of items and content (nurses' clinical competency, support for education). Currently, the EOMII has been translated and adapted into a Turkish version [20] , while the Chinese version was developed by Bai and colleagues [21] . It has been suggested that magnet hospitals should use this tool for self-assessment to maintain and continuously improve the nursing work environment, while non-magnet hospitals are advised to use it to draw a clearer picture of the gap between non-magnet and magnet hospitals so as to implement reform programs. It is worth noting that the data collected should include indicators reflecting certain information about individual nurses, nursing groups, units, and hospitals with the aim of thoroughly evaluating the magnet status of hospitals.
Perceived Nursing Work Environment (PNWE) instrument
The Perceived Nursing Work Environment (PNWE) instrument was completed by the American researchers Choi and colleagues [22] in 2004, and it uses the same scoring method as the NWI. It has 42 items and seven dimensions (professional practice, staffing and resource adequacy, nursing management, nursing process, nurse/physician collaboration, nursing competence, positive scheduling climate). The coefficients of the first six dimensions range from 0.70 to 0.91, while the last has a low coefficient of 0.56, which is probably because this dimension includes only three sub-items. The total
Cronbach's a coefficient of the PNWE is 0.95. In 2005, Cimiotti and colleagues [23] used the PNWE to conduct a questionnaire survey of more than 2000 nurses to compare the nursing work environment between three kinds of hospitals (magnet hospitals, hospitals applying for magnet recognition, non-magnet hospitals), and reported that the nurses in magnet hospitals had a more positive perception of their nursing work environment. In China, Chen and colleagues [24] translated and revised the PNWE to perform a preliminary evaluation of the overall condition of the nursing work environment.
Revised Individual Workload Perception Scale (IWPS-R)
The Revised Individual Workload Perception Scale (IWPS-R) is a revision of the IWPS; both were developed by Cox to evaluate nurse perception of the nursing work environment. The original IWPS [25] had 46 items and used a 5-point Likert scale, with responses ranging from strongly disagree (1 point) to strongly agree (5 points). The Cronbach's a coefficient of the IWPS-R is 0.96 and the coefficient of each subscale ranges from 0.61 to 0.83. In 2006, Cox [26] revised the original scale based on its usage and reduced it to 29 items, but retained the same dimensions in the original scale. The content validity of the scale was evaluated by five experts in nursing administration and the psychometric field with a total Cronbach's a coefficient of 0.92, and the coefficient of each subscale ranged from 0.68 to 0.88. In Taiwan, Lin and colleagues [27] translated and revised the PNWE following a survey involving Taiwanese nurses. Applying principal component factor analysis, they excluded five items whose factor loadings were insufficient and identified 24 items in total. The Cronbach's a coefficient of the scale is 0.88, and coefficients of the subscales range from 0.61 to 0.85. The PNWE is mainly used to evaluate support from administrators, peer-staff, and clinical units, as well as workload and intention to stay. However, compared to other scales, the PNWE is greatly dependent on the subjective perception of nurses, which may result in discrepancy with the actual status of the nursing work environment.
1.2.
Comparison of nursing work environment assessment tools
Distinctive characteristics of the tools
We have introduced six nursing work environment assessment tools that are widely used among administrators in magnet and non-magnet hospitals. Some of these tools have been translated into other versions and are used in other countries for the reference of nurse managers. The purpose of almost every tool remains consistent: to focus on disadvantages, implement targeted measures, and evaluate the effectiveness of continuous improvement in the nursing work environment based on the responses of nurses for each item and dimension. However, the dimensions and items of each tool are different; the most common dimensions are participation in hospital affairs, job autonomy, management support, and interpersonal relationships. As the most representative nursing work environment assessment tool, the NWI covers the widest range of content, but some items are obsolete and not applicable for reflecting the actual status of the work environment, justifying the generation of the NWI-R. As a derivative of the NWI-R, the PESeNWI has a particularly prominent advantage in evaluating the nursing practice environment at hospital level. The EOM tool is most characteristic of magnetism, while the PNWE and IWPS-R emphasise subjective perception of the nursing work environment.
The need to develop optimised work environment assessment tools
Notably, research on the development of work environment assessment tools still warrants much attention. First, further proof-of-concept study on the nursing work environment is required. Secondly, using evidence-based research, Lake [28] indicated that effective evaluation of the nursing work environment should cover the following eight elements: quality of care, involvement in nursing practice, career development, supportive leadership, collegial nurseephysician relationship, supportive peers, job autonomy, as well as sufficient personnel and resources. However, none of the tools can assess all of the above so far.
2.
Prospects of magnet nursing work environment research in China 2.1.
Attempts to establish a magnet nursing work environment in China Some hospitals in China have begun to introduce the magnet management philosophy and undertake certain measures to improve the nursing work environment and nurse satisfaction. Sir Run Run Shaw Hospital affiliated to the Zhejiang University School of Medicine applied to the ANCC for the Magnet Recognition Program in 2012 [29] , and the Shenyang Military Region General Hospital has begun constructing a magnet nursing work environment in the outpatient department based on the magnet management model [30] . In 2008, the Obstetrics and Gynecology Hospital affiliated to the Zhejiang University School of Medicine introduced magnet evaluation standards and used them to evaluate the effectiveness of producing a supportive nursing work environment by measuring patient satisfaction and nurse burnout [31] . In Taiwan, there is high-quality patient care based on the magnet model [32] . Therefore, it seems to be that attempts of nursing administrators to establish a magnet nursing work environment in China have achieved initial results.
2.2.
Recommendation to develop a Chinese characteristic assessment tool for magnet nursing work environment Taking into consideration our review of nursing work environment assessment tools, we suggest the following practices for developing assessment tools for the Chinese magnet nursing work environment: 1) translation and revision of widely recognised foreign tools; 2) there are Chinese versions of some tools; however, there are regional limitations to the verification environment of their reliability and validity. We recommend that clinical validation be applied among the general nursing population and in the general national area to ensure universal adaptability of the tools; 3) full
implementation of the magnet model for evaluation throughout the initial phase, continuous quality improvement, and feedback.
In summary, evaluating the nursing work environment is a challenging task partly because it encompasses complex and diverse contents, and most of the development and application of the representative assessment tools takes place in the Western countries. Assessment tools tailored to the medical environment in China should be developed. Management methods such as the Deming cycle, Plato analysis, and quality control circles should be utilised to construct a magnet nursing work environment with high autonomy and involvement in hospital affairs. We strongly propose creating a magnet model with Chinese characteristics, actively improving the leadership style of nursing administrators, work environment satisfaction, professional image and skills, and patient care quality, as well as reducing the nurse turnover rate.
